The sympathoadrenal response to endotracheal intubation was investigated in nine infants 2-4 months old and in eight adults 23-45 years old at the start of inguinal hernia operations. In both infants and adults, heart rate and diastolic blood pressure increased significantly immediately after intubation. In both groups, moreover, there was a mean (SD) reduction in microvascular blood flow in the abdominal skin (infants -21 (14)%, adults -14 (7)%) and in the adipose tissue (infants -7 (4)%, adults -5 (4)%). However, the plasma glycerol concentration did not increase in the infants whereas it increased in the adults by 50 (12)%. In conclusion, infants and adults showed similar circulatory reactions during endotracheal intubation but the markedly increased lipolysis rate observed in adults was not seen in the infants. In the present study we investigated the effects in vivo on both the circulation and the lipid mobilisation of the catecholamine surge caused by endotracheal intubation in infants and adults.
Triglycerides stored in the adipose tissue constitute the main energy reserve in man. These lipids may be mobilised from the adipocytes by lipolysis, a process that is regulated by hormones and paracrine substances. In adults, insulin In the present study we investigated the effects in vivo on both the circulation and the lipid mobilisation of the catecholamine surge caused by endotracheal intubation in infants and adults.
Subjects and methods

SUBJECTS
Nine infants of 2-4 months old, mean (SD) 12 (5) weeks, and eight adults of 23-45 years old, mean (SD) 27 (8) years, were investigated. All subjects were males who were healthy, of normal weight, and scheduled for inguinal hernia operations. A venous cannula was inserted in the left arm for blood sampling. Adults fasted overnight and infants for four hours before the start of anaesthesia, which was induced by intravenous thiopentone, fentanyl, and pancuronium. Anaesthesia was maintained by a mixture of oxygen (30%) and nitrous oxide (70%), using controlled ventilation and additional doses of fentanyl and pancuronium. The drugs used have minimal impact on lipolysis according to previous in vitro studies both in infants and adults.4 Intravenous fluids were given from the start of anaesthesia and during the investigations. In all patients the fluids were given at a rate of 5 ml/kg/ minute. Five infants were given an isotonic electrolyte-glucose (2-5%) solution and four infants received isotonic saline. Four adults were given isotonic saline and four were given 5% glucose. Before oral intubation, the patients were ventilated manually for [5] [6] [7] [8] [9] [10] Basal (that is, before endotracheal intubation but after induction of anaesthesia) heart rate was higher and blood pressure was lower in the infants than in the adults (table 1) . This accorded with well known age dependent changes. Immediately after intubation, heart rate and systolic blood pressure increased significantly in both infants and adults. The increases in blood pressure and heart rate were brief and within 5-10 minutes all patients had the same levels that they had had before intubation.
LASER DOPPLER FLOWMETRY MEASUREMENTS
All subjects showed a marked reduction in skin capillary blood flow immediately after intubation ( fig 1A) . However, in the subcutaneous adipose tissue the effects were much milder in both infants and adults ( fig 1B) and a significant decrease in adipose tissue capillary blood flow occurred only in the adults.
METABOLIC MEASUREMENTS
The effects of endotracheal intubation on lipolysis are shown in fig 2. In the adults a 100% increase in the basal glycerol concentrations was seen. In the infants basal glycerol concentrations were slightly, but not significantly, higher than in the adults. However, in the infants after intubation no increase in glycerol was seen. The insulin concentrations were low in both age groups (table 2) and were not affected by saline or glucose infusions.
The catecholamine concentrations determined 10 minutes after endotracheal intubation were slightly higher than those before intubation, but the differences were not significant either in infants or adults (table 2) .
Discussion
In the present study the effects of endotracheal intubation on circulation and lipolysis have been investigated during similar conditions in infants and adults. In adults, marked effects on heart rate, systolic blood pressure, and cutaneous blood flow were found indicative of increased sympathoadrenergic activity. Such effects have been documented previously.78 In adults a significant increase in lipolysis rate, as mirrored by an enhanced plasma glycerol concentration, was also found. As catecholamines are the only lipolytic hormones in adults it may be inferred that the enhanced glycerol concentration, which was found after intubation, was also induced by a catecholamine surge induced by the intubation.
In the infants similar effects of laryngoscopy and intubation were seen as regards all circulatory parameters, although the decrease in adipose tissue blood flow in infants was not significant. However, the variations in capillary blood flow detected with laser Doppler flowmetry were expressed as a percent of the basal flow. Although the biological zero level is probably higher than the instrumental zero level'4 we used the instrumental zero because we were unable to define accurately the biological zero level. Thus the variations in capillary circulation presented in this study are probably underestimated.
Unlike in the adults, no increased lipolysis rate was observed in the infants. This may indicate that the increased sympathoadrenal activity during the intubation procedure, which caused marked effects on the circulation, had no effect on lipolysis in infants. Slightly but not significantly higher catecholamine concentrations were found in both infants and adults 10 minutes after the intubation. The protocol was designed primarily to study variations in lipolysis and it has been shown that noradrenaline concentrations in plasma are almost normalised 10 minutes after intubation. 9 Insulin is a potent antilipolytic hormone. In theory, infusions of low concentrations of glucose may induce an increased release of insulin which, in turn, may depress the rate of lipolysis. However, the insulin plasma concentration was low in all subjects investigated, both infants and adults. Furthermore, the insulin concentrations during glucose infusions were compared with the insulin concentrations when saline alone was given and no difference was observed in either infants or adults.
It is previously shown during in vitro conditions that catecholamines have a weak lipolytic effect in fat cells from neonates, infants, and children due to an enhanced antilipolytic U2 effect. '1 It has also been previously observed that there is no correlation between the circulating concentrations of catecholamines and lipolytic products during delivery'6 and the first hours of life.'7 The lack of lipolytic response in infants after endotracheal intubation found in the present study further supports previous findings that catecholamines have an impaired lipolytic effect during infancy.
